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(54) CURRENT SETTING METHOD FOR STEPPING MOTOR 

(57)Abstract: 

PURPOSE: To suppress noise and vibration by a constitution wherein a 
stepping motor is driven by preset number of pulses with a small drive 
current in order to check the operation thereof and the drive current is 
increased when a decision is made that the stepping motor has stepped 
out. 

CONSTITUTION: Selection can be made from a plurality of reference 
voltages VREF by modifying a set signal and drive current is increased 
sequentially by modifying the reference voltage VREF so that a stepping 
motor is operated by a number of pulses preset based on the drive 
current at that time. Normal operation is checked every time when the 
operation of the stepping motor ends and a decision is made whether 
the stepping motor has stepped out based on the check results. If a 
decision is made that the stepping motor has not stepped out the drive 
current is increased. Since a correct drive current is fed, noise and 




vibration can be suppressed. 
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(54) [ &BH0)£8; J %7-V\L^f^b-9 0>m5&5£l5& 



(57) [gift] 

X f i» f > i^* - 2 £ * <=> 0 Jt>^ 3 *l tc )l> X Wtfi 




1 

^Mt^c t cc <fc -7 r =1 -< iu«:fl6ti*«i**— 3e«cr s 

(a) a^m-^^^s-r^cicc^oriiBsm^EE^ 

(b) ±K«»«ff*SEEbr|giW««:l||;X^#< 

U 

(c) SK««flt-C*?>*»i;a«>ttSShfc^^U^I([CCj: 

(d) ±Sfi«MrAS»7rSCt(C. ttffi**.***tf-3 

(e) BW0Ti»4»-&tc t ±SIBft®*4^:*< ir 

(f ) «aiSb&ui£«cc&oW5^ 

a. 

[ 2 ] n A Jl> ><c8Lt\ Z> Stf££tfcfcii LX'&ht\*> 

xrvf>^-^ 0**H5E;fr Sic fee » r , 

(a) »Sfi^££ET4C£CCJ:or±faa^^t 

(b) m®jiJ:Cf9#Jc, ga0©««*:7B$5CfeW4_LK 

( c ) «jRSLLtf ». Xf 7 fcf>y*-$rcr)KWCj:S 

(d) *Ki««^*6>^C*a3E3nfc-'^UXKecJ: 

(e) ±EHff3W»TTSc:tCC. ttffi*x 7*«to 
( f ) BWLTH-Stttecc. ±saiBft«fe£;*;£ < or 
(?) IKtSOfcUt^Cfc^ 

». 

^thmHi, *i|«E*:3>^U-*CC<fcoXfcttU 
SEMT S C i iC J: om-fiWCftiiS«**—3EJcrs 



(2) BBS¥5 - 5 6 69 0 
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x r- v t* > y * - * co®jfes^^scc fee > x . 

( a ) reem^tSHrr* c <t tc j: ^ -c±ks*«ee* 

(b) Xf v fc'>y*-£<DJBHifl]$*l*ttiO. 

(c) tt«BaiS«:*fl£:(/-C±ER3e«^*SCKl/. tt 

xf^ty^-^ omaas^ft cc fe i > r . 

(a) KJE«^*SEKr*Citc<fe^r±K«l«BE* 

(b) »S(aHccEaa3hfc-b>^«r^^^ h'>y^e- 

20 y^'j^&s&ibTtettu 

[0 001] 

^ fc <d r * 6 . 

[0 00 2] 

30 [S£*$>flSB] tt*. ^'J>*»H«:fei»ri« 

ffl^n^ci^^, B2W2*W««fF*ft*SVrH. 
H 3 tt2 A**- FT**. 

[0 00 3] HCCfet^r. «K7-f^LDA^^ 
U^iWCttoT h7>i/X^T r 2a**>0Ctt->/cB# 

cc, -etii^jc^EWSfi-^oD^^-r u-^ucctt* 

ih7>^X^Tr 1 ***>CC&0, Kt^WSEVj OSS 

Sfl^ODrti/W U^il/CCfcoT b^lsVXZT r 1 # 
*>CC&£©«. fflF^-f 7{f-^LD A#>W U^;UCC 

*-^JCiiSttHIE**s^A6tlfca«. «EWHfI^ 

L/, fit»«EV, (V t >V, ) <D*«4T-X|H<Di2 
iftW±^-f *- KD l*«JB*ffiICC/<-f r^Sti, (S^E 
V, 0*W<br-^BI03 -f JUL. tc«a^ith,4. 
50 [0 00 4 ] ±iE2WKEMtfr&U:. lit^EV, ^ffl 




(3) 

3 

KS-r^iitcc. siiigiis^pjfigtcLri,^^. 
r. -o(7>s«rja)^*^±$^6^^ffi«$nrt^ 

&c 04J3:t«ij6f 3 ^lEtt^ffifcTjVTIgL 0 5(J3l 
*ifc*3 ? AjJgtfcfrftCcfcW** ^A**- hr&£. 
H50 (a) ttOPT>:ADA»«»*. -(b)ttOP 
T>^©ffl*ifi)fJSr. ( c ) ttn Jl/«8a«»*7Sl>r 

[0 00 5 ] Hcctet»r. HftfDA^^-f t/^JUKte io 
9««#EPto3ftS<fc, IStnr 1. r2r#JELra?> 
ti£g«lIEV t£ , <£Ofe^tfefc&ttRSCt<J:*m«E 

«c«fcS*8MfttH«EEV, *s±»r&. ®e«*fflt5EV s 

V,,, =v (l + (V 0H -V t ) CR 
*,»«BEi*ri3. ««£l&m*JEV> 

ig-T. C©«fc5ec, Xr-; t: > y*r- SOffitt 30 

V L =V * T 0 ./ (T„ + T«rr ) 

s 

I. = Ic • To./ (T c , + T c „ ) 

y*-fCC«*iSIBtt«« Ic J*. #EV a 
V, ( = V, T2/(r2+rD) 

j£<Dfl§^ 7 fc'>^-4rCC«nSIBtt»8E I 
< «*. JStnrl, r 2 5CJ:4*EV 1 ©*H£V, (c<£o 

[0 0 08] COcfc^c. SE^ifc^a *><IB»#£*cJ: 
[0009] 

fiSox^vt'vy^-^^stttS^ffisciji^rfti. X 
K*>a*lCCJ:or«tt««Ic 4:856 U «fir 1, r 




WM^S - 5 6 6 9 0 
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1 little* 7 «cfc£. 

[0006] CO^, 3>^N*U-^COM<7)a*«BE** 

tatao [v] xhht. iWEv lir u 

v, 6f =v a • R, / (R, + R, ) 
V, :«tSrl, r 2«CJ:**EV, <D»E 

*-KDF4i->t«aw»ioM fit, 
tfK«Kio rr **«i>-r* , cc«eor. ^sfetawitEv, 
^»Tormsa^ai^Ev s *iiwev„, <toe< 

test. ffD^WSU-^COMO&^'W 

[0 00 7 ] d U - C O MOUI^^n Y U^Jbt* 
*6i*©3>^U-*C0MOttl*fflC[)*BE«:V 0 H4 

v 0 „>v. 

<DH0W>£. 3>^'U-*COMOa*«0«BEVo«<t 
«EV,©#EV t OlS&MSrR, <tR, t»El/c» 

, / (R, +R, ) ) 
2<D«aAfii**«>r(B«w« I c tSSftbri****, 

[ooio] *fc. ss£»cciBib«at i c taseott-r 

3e»ffiOW«*«:IB9iLr. ^tt^^Sg^^T^ 

^(«fbcc»icori»«*©»3eo**it.sci3W 

[0 0 1 1 ] 

f- 7 tr>y*-5r<D««»E*ffitC*50»r«. r?^;ucc 

«n»«**«kmi/r»5>ti**a*ai, s«^e^ 
^^u-stDm^ccwctLrseM-rscicciorri-f 

JWcflEft 5«ifi*— Etc* 4 J: ^ cc/j: o r c » S. 
[0012] *<Dtct£>m 1 Q*WC*a»rtt, SSfs^ 
«:*Hr*Ct«cJ:or±l2»»«BE*a«fflalR^III6 
±E8*«I*SEiE0r«lwa£*W**:»< 



(4) 

5 

Cooi3] xf*v e>y*-*jWKsiorc>sw£tc 

[0 0 1 4 ] nZ<OftWlCi&\,*Xk*. ««S[±Cfll#CC t 

ffrr*. 

CO 0 1 5 ] »3(0»?8tC*JCi-C«, Xf-;t'>^ 

*oHBatt**ab, waH»»c#feor±KRje 

rlgttWfcDSEifi****. #4<D|«B5C*5l>ri*. 
K3e&»C-fe>-9-*:KfiO. ^>1t^Xf*yf>^ 

w-tt-ra. -tor. ttittia&tmior. 

^^ycctwgjs^orttino, ttttsstott 
5c»eor±iai5fc3E«^4scKo. KKEfi-^icttsG-r 30 

[0016] 

J:^rn^JKD«fc*i«lffll3*i*. COtS^, ±fES^ 

«E«±se3>^u-^a>u*cc»[tioraKsn, 3 

[00 17] ±KIMME^ »«»^*ajBrSCt 
8CJ:orlittffl«RT*C4#r#4J:9 5C&-»rii 40 
4. Tfctofc. J*R3£«^*Kit5C<!:CCJ:or±E 

4ct#r#4. *io«iHcc*j^r«. xf7f>y 

«BiWtat*/hS<r«. tir. ttKftttifescjior 

C0018] coxf-; f^y^-^ottf^uT-r* 



t#g]¥5 - 5 6 69 0 

6 

f?3. *ir. Bttbf¥>* y ^ofemtCcfc-^rx^v f 

ft. ttfP^iE»ccfftotirc»«ct *f--^t*> 
y*-*#Ksort»4£«iR-r<5. xf7t>w- 
^^Kworir^is^ccwji:** hJ^w#6no^ 

■aretitiffi** * tur. aMHoteott 

«lijifc*c<fc#-c*. coi*flore«i*acc*-^c^r. 

[00 19] »2<D«qHCC*st»rtt. ««St±tfRStc. 
mr@cDS^* ^ b$ ec *j * ±ss ^ £ / < ? f- y ^ 

co^s^^^<7>lE«frmtftccJ:-5r^^ e> y-t-^^r 
WW*. 

[002 0 ] CCD5$CD^ft-^(J. affl^^RjCC/S,!-^ 

y^^r*:/y*';octtiWor*5<. *.3©»»ic*j 

Bflft«c»i£0riJaaBE«#«:SQ80. siss^ft^cc 
WCo-T a S?£1SBE£ iSIR 0 r |g«J®ft<Di9:/Effi£ 3**6 
£o JBHaRA*Stt>S£. *ftK»J60fcaiEttWMI 

[0.021] W4o*wcc*si>rw. efsa»cc-b>if 

ao/ciia@»£tt&ir*,, *or. iiaiiaiHia^agL 
or, ^vf-ij/<v^rv^>*y«:iaa»ior»tt 

or*5<. fit, BWB3»©«K#fcor±KWeB 

i*we«#cc»«-r4«w«E*a«or 
WMKfccoKEfi*: * . 

[0022 ] 

[HJfi«] felT. **IHO3B»«tcoir>rHffi*#J(B0 

[0 0 2 3 ] 06CCfcC»r, 1 1«CPU. 12W>* 
'J, 13ttHWj#-K 1 4ttBEU*#- h 1 33*>e>» 
^fs^ sl-s3 laSSfl^ s 1 - s 3 tC^Io 

ffoJ^lHlSSr*)*, ±id^:Sff^s l-s 3«. CPU 
1 1 ^50 1 /oft^tttcci^r^^^Ui^s*!*, 



(5) 



JblfiS^fs ^ s 1 - s 3 £ % CPU1 l&Zomt) 
tc£%?. ^py^ABii^F DMM»l 7 6CttttStifc 

[0024] ;x«c. ±ld^S6ffi^J^@K 1 4 CCOC>T0 

1 tcS^C»rstt?H"r*. H lfcfcc^r, rl->r5l« 
EV, £7>ET£/c&(DfitST&D. fitn r 3, r4Rfl 
tcy-HG 1#. £tnr 2. r 3 mccy- h G 2 
Ctrl, r 2|«lcy-FG3**«ttS#v tttar 4. r 

5WJCc#EV. ##e>ft£ 0 ±82**- hG 1 ^-G3CC» io 

[0 02 5) R 1 tt3>^<b-drcOMOfiSffj6C»e6 

EV t *3>/<U-JiCOM<CA*-r*. */c % R2IJ 
Jb82«tnr4, r 5 M4:a U-*C OMOiEttlHCC 
tg&i**-l-2>ffitn, R3B3>^U-irCOMOB*lllt 

3>y<U-5fCOMOiE«»J«:«, ±K«!aR2. * 

(r l + r2+r3+r4) V l / 
4*0, 20 
(si, s 2. s 3 ) = ( L, L. L) 

( r 4 • V, ) / ( r 4+ r 5 ) 

4*5, 

[ 0 0 2 8 ] H 7 tt»ffi«^(C»(6-r *««©*/|\th« 
Br**. HCC^TcfcMt. S^ft^s 1 - s 3 

rscicci-^rxf-^ f>y^-^03>fin„ cess 
hfcWlK *»t3ttSC4**?Ili4*-5. ;xtc. 0 

[OO29]08tt+tU ^ t>|g«^S$:^T[ar^> 
6„ H© ( a ) 6i+ * U v ^fg«J^gco«asia . ( b ) 

] (tJB&jn-riar*^. 0CD (a) «Cfcl»T, 2 H*Ep^ 
^vK, 2 2ttEIT¥:^^ K2 1 «r«tSLfc*+ y -7^. 

2 3tt^f*9tr>^-^ t 1 5I1*+'J vS/22(D* 

fT5fc»CC«BS*i*. 2 5«±ia*+i; 2 4* 40 

f-y tf>y^-*2 3r B icca»sn-ci>r. 

>^*-*2 3©IM*5CJ:oT**'; ?^2 2*ffi««b 
S-eSSEBr^ K 2 et**^ ? fc' >y*-£ 2 3CDH 

[ 0 0 3 0 ] m<0 ( b ) IC*51»T. M«3|5$>ttB1?>* ? 
K2 l©*tt«»*5?TBHr**. EfT?^? F 2 1 (2 

o^u*a>6 i 4 i Q/^u^troiEH^ftr*. * 
- - a*2^ 3 4 /^m^ui^^H) offMtfiiB 
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[0 02 6 ] ±Ka>^*U- jiCOM^ffi^ffJCCit, & 
CiR4«r^lt h7>y^*T r 2*i««3ti. i£hr> 
>Sx**T r 2 (D=JU^4r«C«, SlnRS^lt h7 

©Sttr*4. Tr 3tttlfi-S|DA#A*3*iS 

L„ [thvlsisX&T r 1 . Tr3MCC«3K3 

--;uy*f Fr*s. 

[002 7 ] i:8a«IAcr>«%ttnT^BIS 1 4 «c*c>T . 
=a«<;l/U CCifetiS** I ,. «=i>^'U-*COM<DiE 

±S5K5£fg-f s 1-s 3^-7'>3l/^^ I CCDy- 
(si, s2, s3) = (H, H, H) 

(r l+r2+r3+r4+r5) 
* *i^6tt*WC*Jt»-C, *7^e>^e~-*2 3<D 
IhHE«. ^+"2 6«:/M,riB«^h2 5tceaSh. 

[0 03 1 ] *XCC. 0 1 OCC^-^T^Ife^cT) 

LttfEWf^n. ep?>w K2 1 ttWUH(aaitc«;Mir 
-5? 2 soiEttm*^. Jt«whStt. «4^^■|»«■r 

4<bSte*a4«iC-r4. ^Ut, W?^7 F2 lOgtt 

1 5 4fflilt. EP^v F2 1 £#»UJ:^4-r£{£L 
■ 4%£<DSI?>^ F2 1 ©{M^OttlR** 7 ^*?f 

>y*-* 2 3 3&s»«U-CC>4-4HaiL. RIKiikt:! 
3^|«IHL"CEn^y F2 1 CDffifi^mTC^T bIH* 

[0032] aioidfftiwjiu, Rtt«%«x>sa 

«ccfft>tifcc4cc«cs. *©*OBlW»*^'f'vtr 
>^-e-^ 2 3 A«KMU3teC>IBIMI4*tt'rc4*i-C* 

y*-*2 3ows*«4i/-ctt3er*4, *>r*?c^ 
SC^*c4*ir*s. 



9 

[0 033] m$\**5V®<D*7'v t>£/^-£cD^ijfc 

/P«r«IR-r4. ^VOW&ttXf-y^S 1 OCC. *VV> 
m-SUXT v ^S3«Cittt. 

Xfy7'S4 1 4 3 0/<JkxaB£-r£. 0 
teJr^tC. WZ^v F2 1 ttO^VUX*^ 1 4 1 9^ju 

1 4 1 9/^U^O&BJ:*3tt*Si«:»tt3*Xl/aE-7fc 
1 4 3 O'^XtSffiLTl**. 

lr-^ti. ) . 

^fv«6 4 3 0 feLh^S^OfllR 

«rlTl». 1 4 3 0«±<W»AttRail/-Ct»*i«KLr 

Xfv^S2 HC. i 43 0<t0/h5l>ti^(i, Xy-* 

71*5. 

Sifcffio I tMioffjewrerr & . 

v ?*S l 0 «5ErR|K:W»IBSr *. 
Xf^Sl l 4 0^l/*SKET4. ±&L/cJ:^ 

^^^3>^6 4^^UXCD{iS'C^-A^^ >3 >-fe> 
■9-1 5tt*>«Ctt4. £/c, *-A«J<»/2/H>t>tl 

t, * t »J » 2 2 tf ft i't * - a >i 0 B 

*lTv7TZ>. ) • 

^f^'Sl3 #V>hWW 4 0W±^5^<0«IR* 
fft*. 4 0J0±O«*5*RSIl/rc»4i«IKl/rxf-5r 
7"S2 1K. 4 0£04>ftc»»£ttx^*:f s l 4tcit 

to, 

1 5 CCiito. 
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(cioren^v K2 nia*fsiw:4 s^n-x^tt 
r4<occBsraa*a>j"P6-i\ * * u ^ 2 2 ottft 

xf^s 1 6 tt;£flcc*'tttssTS. 

Xf-;7'S 1 7 6 0/^UXS*£T5, a^tC4 8^' 
^*##»L/cEP^y K2 1 *f£#-aj*cKT/c*WC 
10 t*. **4 8><JUxr«J:t>**. Xf-/t>^-ir2 3 
<D^v^=y 7 a ^ i: ©Si-? - ^>4Jax 6 0/*)VX 

Xf 77'S18 1 ^X^Dttft^T ^ (*^>h& 
«:177m. ) . 

^S2 16C. 6 OiD^ftl^ttXf^S 2 OJCiB 
Xf 77'S 2 0 *-Atf*» 3 >-tr>f 1 5#*>rf)> 
O^^rv 7'S 1 8CCittf. 

Xf vV'S 2 1 t*>y* — ^2 3<-Dmo£ffi£ 1 

[0 0 34] iC5r. ±K*?-y tf £2 3© 

fcacc^»«R*«C t^Xft Or X 7 s " * b*> * 2 3 

^-Kf^^ (HD) ^60^py7A^ 

ft: w r 6 fa a * B*ra * s r 5 . 
[0035]*cr. *#6W0Si2 0Wt«ec*jc»r 

tf»3er*<t^«cLrc>4. hi i«**9joar2ost 

[003 6 ] HCCfcl^r, llttCPU, l 3«Ul** 
-h, 1 Atem&tW- h 1 3^5>K*ai^s 1 3 

f>^-^2 3 <H8) C93Y^L. «:iHr*affl*fii 
a@Br*S. iil2^ft-5fs l-s3ti. CPU1 1 

so tp*><r> I /o^^c^ot -y^m^sns. 15 



(7) 
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D^^ASiX^F DW». 1 8tiry ^^|g»^ar& 
±KS3£fg-^s 1 -s 3*. CPU 1 1 *>>60ttJ73 
«C<fc5-J\ ^ny7AfMF DM5{*1 7CC^tt?ti/c 

1 s S^fiJftt^U^^^NiWT^DRAM, 29 
tl*H£ ^7tCl fctS^T «Bt«ratttt BBM'(^-;f 

[0 037 ] ±5Et*fao* ? fcT>:y*- £&tb^Btt 
**1>T, *Mr£%Jblf*±V BBM2 0^6HTi«« 

-*2 3o>ig*«iik*«BBes*i4. tfe*ot. mm* 

»X7-^f7 fcf>y-*-*2 3<E>&3fic<fc£ 
to^tflllfl/, IWfcJ:*x*-©it*lctt»H| 20 

9. 1 OCC^rXr-v b*>^*-£2 3<DJ!&sM&ttK~ 

[0038] J/c, 

^^HSCCI*. 3t?£cD2£«fi^ s 1-s 3£BBM2 

mmvm i>yviitotiz. :/ 
[00 3 9] iKSasMccJs^rtt. x^-^ 

Xf-77'S 3 1 SSi^s l^s3*BBM29^6 
DRAM 2 8CCH*ltif. 40 

xfv7's 3 2 ut?^*N(Offlr»»ffl*»srs. 

Xf v7'S 3 3 Xf ;t'>^-^2 30»(Wm 
Lrc> 5. 

Xfy7'S 3 4 x^-^^Ufc^Sfr^+flBr-r*. 
i7-*JJi4Lfe»^f'^S3 5CC, «£t,Tl» 
tci^iiXr'^T'S 3 8CCiIt?. 
Xf v^S35 X7--jrf >y-*-*2 3<DKW5C<fc4 

V. = (RE + RD + RC) V, / 

tta. fit, mmiOBLffim^mtmKnxffi^<rj: so 
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ti&miCj:Z>J-7-<Dm^*XTv 7S 3 7 CC, ffeOx^ 

-(0^[^r7 7'S 3 6tCiiif. 

Xf 3 6 x^-Jsa&£*f ^„ 

Xf-;^S37 S9RC/S 1 OWf-; fc*>y*r-£ 

2 3 0BaB«kaj-r-^riH8Hl«:tf 9. 

Xf c7'S38 SiS*«*7^5A>**lJ|R-rS. 

v^S3 3tC. ^^CDlft&iJ^^-v^S 3 9 

octet*. 

Xfy?S39 ^SOSIi^s 1-s 3^BBM2 

[0040] jwc. HHia««c4'©«a»fl=*«aftute 
-^-cswits. si 3«*ftwo»3<z)ia6W3wiaffl 

11BCPU, 12«y*y. 13tttt*#-K 14 
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±sej3BfiKtftttiii»&3 1 tt. *aio/cjaigcc»CD 
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